Introduction
A large number of band structures of the lead chalcogenides have already been calculated, using various methods. 
I. Band Structure Calculations
The band structure calculations were done using the empirical pseudopotential method (EPM). This approach is well established and discussed extensively in the litera-, .
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ture.
Briefly the method involves the solution of a pseudopotential Hamiltonian
(1)
•~hose local pseudopotential VL(~) is expanded in the reciprocal lattice
. iG·r VL(r) = E V(G)e ---G - (2) where G is a reciprocal lattice vector. For the case of crystals with rocksalt structure vq~) can be divided into symmetric and antisymmetric contributions . In an actual band structure calculation m* can either be treated as an empirical parameter or it can be calculated 14 from non-local atomic model potentials.
In the latter - 
where K .= k+G and where !t.>"should include all d"'"like core The non-local relativistic correction R can be derived from a spin-orbit Hamiltonian of the form (8) where V(r) is the real crystal potential, ~ is the momentum operator, and cr is the· Pauli spin operator. Following a procedure described by Weisz 16 we can derive the following matr·ix element appearing in the pseudopotential Hamiltonian:
. 1 (9) where s. 
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in Eq. ( 7).
As mentioned in the discussion of Eq.· (6)~ only the outermost core shell has to be considered in the calculation -9-For our calculation we choose a cut~off at G 2 : 16 which leads to an energy convergence of better than 0.025 eV.
The lead potentials used in both salts are very similar which is consistent with the fact that we do not expect a large difference in the screening between PbSe and PbTe.
Comparing our cation and anion potentials, their difference' in electronegativity is generally, smaller than that reported in earlier publications" 8 This results i.n a, decrease of the .gap between the two low lying valence s=bands which is, as
we shall see in Section V, in accordance with recent XPS and UPS data.
The effective mass parameters have been chosen empirl.cally.
However, since these values should not depend on the parti-. Table 1 ).
We shall now discuss in more detail the influence of the use of effective masses on the band structure results.
The concept of introducing effective masses is to reproduce non~locality at ~ = 0, which is equivalent to consider only main-diagonal matrix elements of the non-local potential.
The validity of this approach, however, demands that the off diagonal terms have to be small compared to the diagonal terms. In other words one has to assume that in Eq. (6) Table 2 ·for PbSe and PbTe. 20 The most striking feature to seems be the large difference in the anisotropy of.the masses for longitudinal (parallel to TL) and transverse (p~rpen-.. Transition matrix elements and energy gradients were calculated using ~-~ techniques.
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The resulting densities of states are presented in the · figures 1 and 2. First we notice that the density of states the forl\conduction bands is very uniform in both salts and thus see~s to indicate the free electron-like behavior of these bands. This implication, however, proves to be incorrect as is shown 11 when analyzing the spectra of core-to conduction band transitions where it is found that the conduction _band states retain a significant amount of atomic character. As a further overall feature we find the valence bands to be _considerably broader in PbSe than in PbTe. We shall now The agreement lS excellent and deviations fall within the experimentally given tolerance. The reproduction of all these experiments as.well as of optical measurements in an energy range from 0 to 20 eV, whi9h will be discussed in a subsequent paper, was achieved using empirical, local pseudopotentials combined with an effective mass parameter, simulating s-p non-locality and with a full non-local d-like potential. The latter potential only had to be included to obtain correct reflectivity daia for energies above 6 eV.
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